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Materials
The following sera were analysed : (i) Twelve healthy non-lipaemic sera.
(ii) Seven lipaemic sera. (iii) Serum from a case of nephrosis before and after infusion with albumin. The serum was turbid before infusion of albumin.
BLOOD Methods 1. Non-esterified fatty acids were estimated by modification of Dole's method (1956 ) using a Conway microburette. An anglepoise lamp was kept above the centrifuge tube which contained an aliquot of the heptane phase and 1 mI. of O'()()13 per cent phenol-tetrachlorophthalein (pH 8· 2-9' 4). Titration was continued, facilitated by bubbling nitrogen gas from a cylinder, till the colour changed to just a faint pink. The recovery of added palmitic acid varied from 96-98 per cent. The results were expressed in fLM/litre, assuming the molecular weight of fatty acids to be 277.
2. Total protein was determined by the biuret method using an autoanalyser (Technicon) and the serum proteins were separated by electrophoresis using cellulose acetate strips. The concentration of albumin was determined by scanning the strips on a "Chromoscan" (Joyce-Loebl). The results were expressed in fLMflitre taking the molecular weight of albumin to be 69,000. Results are gives in Tables 1, 2 and 3.
The average non-esterified fatty acid-albumin ratio in nonlipaemic serum was found to be O'95 ±O' 042 in comparison to lipaemic sera with an average ratio of2·80±O·27. The raised ratio in lipaemic serum may be explained either An attempt has, therefore, been made to study the relationship between serum non-esterified fatty acids and albumin in normal and lipaemic conditions. Cnolo,torol Lipaemia, a condition characterised by lactescence of plasma, is due to excessive amounts of lipids in blood, especially low density~-lipo proteins. The chief component is triglycerides whose sources are (i) chylomicrons and (ii) adipose tissue. Triglycerides are removed from the blood by the action of the clearing factor (lipoprotein lipase) with liberation of nonesterified fatty acid (NEFA) variously designated as free fatty acids or unesterified fatty acids which are considered to play an important role in normal and abnormal conditions. These acids do not remain free in solution but are transported in the plasma as a fatty acid albumin complex. The importance of such a combination in the clearing of lipaemic plasma has been stressed by Godon et al. (1952) , Robinson et al. (1953) and Rosenman et al. (1957) , Havel and Fredrickson (1956) , Spitzer and Miller (1956) and Grossman et al. (1954) . The binding oflong chain fatty acids anions to albumin has been studied in vitro by Goodman (1958) .
Accordingly serum albumin may be considered to play an important role in the transport of the fatty acids and in the maintenance of transparency of plasma. by the excess of non-esterified fatty acids or .decrease of albumin concentration. Table 2 demonstrates the importance of albumin in the clearing oflipaemic plasma in a case of nephrosis. Table 3 shows that the coefficient of correlation between non-esterified fatty acid and albumin is very close indeed, indicating that the " wagon " albumin has been filled to capacity with nonesterified fatty acids in pathological lipaemia. Therefore, it may be suggested that fatty acids liberated from triglycerides are transported as fatty acid-albumin complex. A deficiency of albumin with normal non-esterified fatty acid level or excess non-esterified fatty acid with normal albumin concentration is likely to produce lipaemia. Thus, fatty acids if they are not carried by the albumin, might inhibit lipolysis (Bosch et al., 1961) preventing clearing of lipaemia with the accumulation of low densitỹ -lipoproteins reported to be constantly raised in lipaemia.
IMPORTANCE OF ALBUMIN IN CLEARING LACTESCENCE OF PLASMA
A number of workers have reported biochemical changes in muscle tissue in the human primary myopathies. In paticular the rate of glycolysis and the activities of some of the individual glycolytic enzymes are low. Creatine kinase activity is also decreased, whilst some other enzymes, e.g, fumarase, cytochrome oxidase and lactic dehydrogenase show a normal level of activity. (Dreyfus, Schapira, Schapira and Demos, 1956; Ronzoni, Berg and Landau, 1961) . It may be hoped that more extensive studies of the biochemical abnormalities will throw light on the course of events in the progress of these diseases and possibly even provide clues concerning the initial genetic aberration.
The present report concerns the activity of three unrelated enzymes in muscle biopsy specimens from patients with Duchenne type muscular dystrophy. It is of great interest that, although overt clinical signs do not appear until such patients are a few years old, the rise in certain serum enzymes which accompanies the disease may occur much earlier, perhaps even from birth. A number of workers have demonstrated such an early increase in serum aldolase. We recently observed that the seven month old brother of an affected subject had a serum aldolase of 76· 5 Bruns units and also a creatine kinase of 39· 6 (umoles/ml. of serum/hour at 37°) ; the former is of the order of ten times, and the latter of fifty times the normal value.
The muscle enzyme assays were carried out on homogenates of muscle in distilled water. The reference base was .. non-collagen nitrogen" (the nitrogen in the tissue components which are soluble in dilute NaOR).
AMP deaminase. The activity of this enzyme, which hydrolyses AMP to IMP, is known to be much greater in skeletal muscle than in other tissues. It was recently shown (pennington, 1961) that its activity is much lower (about one third of the normal) in the muscle of mice with hereditary muscular dystrophy, a disease similar in many respects to human myopathies. The mean activity of muscle from five patients was 19·5 and of five samples of normal muscle (obtained during orthopaedic operations), 79'7 (umoles of NH 3 formed/If) min.jmg, at 37°C). In spite of wide variations in individual values the difference was significant (p<0·01). A single muscle sample from a case of limb-girdle type dystrophy showed an activity of 27·4.
Cathepsin. The activity of this intracellular proteolytic enzyme (or enzymes) was shown by Weinstock, Epstein and Milhorat (1958) to be increased in dystrophic mouse muscle. Other workers have shown, using isotopes, that there is an increased rate of muscle protein turnover in the disease. The mean values obtained in the present study for normal and dystrophic human muscle were respectively 16· 6 and 25·8 (expressed as fLg. of acid-soluble" tyrosine "/ hour/mg. liberated at 37°C from bovine serum albumin).
There was a large variation in activity of the dystrophic muscle (14,2-32,3 among seven samples) ; the degree of significance of the mean increase in dystrophy was P<O·OS> 0·02.
5-Nucleotidase. Golarz, Bourne and Richardson (1961) reported histochemical evidence for an increase in activity of this enzyme in human dystrophic muscle; the activity appeared to be confined largely to the connective tissue. It
